Analysis of air pollution particulate-mediated oxidant stress in alveolar macrophages.
Adverse health effects of urban air pollution particulates may be attributable to particle-mediated oxidant stress and inflammation. Intracellular oxidant production in normal hamster alveolar macrophages (AMs) was measured upon exposure to concentrated ambient particulates (CAPs), residual oil fly ash (ROFA), and their water-soluble and particulate fractions. ROFA and CAPs caused increases in dichlorofluorescin (DCFH) oxidation, a fluorescent measure of intracellular reactive oxygen species (ROS) production, comparable to the positive control, phorbol myristate acetate (PMA). The water-soluble component of both CAPs and ROFA (CAPs, S and ROFA, S) significantly increased AM oxidant production over negative control. CAPs samples and components showed substantial day-to-day variability in their oxidant effects. Metal chelation by desferrioxamine (DF, 1 mM) caused significant inhibition of particulate-induced AM oxidant production. ROFA exposure resulted in increased macrophage inflammatory protein-2 (MIP-2) message in AMs and in increased tumor necrosis factor alpha (TNF-alpha) production by the monocyte-macrophage cell line, RAW 264.7. TNF-alpha production was inhibitable by the antioxidant N-acetylcysteine (NAC). The data suggest that metal components adsorbed to urban air pollution particulates can significantly contribute to particulate ability to cause oxidant stress and cytokine production in AMs.